Tay-Sachs disease as a model for screening inborn errors.
In the absence of treatments for most inborn errors of metabolism, the goal of both geneticists and health care providers has been the prevention of disease through identification of at-risk couples. When the enzyme deficiency responsible for a disorder is known, heterozygotes can frequently be identified by enzyme assay. The presence or absence of specific mutations in the genes coding for these enzymes may be determined directly if the gene of interest has been identified and characterized. Because the inherited metabolic disorders are rare, these approaches are useful only for individuals with a family history of a specific disease or for populations in which the gene frequency for a specific disease is increased. Tay-Sachs disease is a fatal, autosomal recessive, metabolic disease caused by deficient activity of the lysosomal enzyme Hex A. Although it is rare in the general population, in which the heterozygote frequency is approximately 1/167, it is elevated in a few populations, including the Ashkenazi Jewish community, in which the heterozygote frequency is 1/30. The ability to detect TSD heterozygotes reliably and to diagnose TSD prenatally using a simple and rapid enzyme assay has made prevention of this disorder possible through education and carrier screening. The identification of specific TSD mutations at the DNA level enables laboratories to provide more accurate screening and diagnosis in some families. The success of TSD screening in the Ashkenazi Jewish population has made it the prototype for screening among the inborn errors of metabolism. The TSD example becomes increasingly relevant as heterozygote detection becomes possible for other genetic disorders that are increased in well-defined populations. Cystic fibrosis is such a disease in the caucasian population.